Expression analysis of MDR1, BCRP and MRP3 transporter proteins in different in vitro and ex vivo cornea models for drug absorption studies.
Ocular drug absorption studies are required for the development of new drugs or drug delivery systems for eye treatment. Such preclinical investigations on transcorneal drug absorption are performed ex vivo with the excised corneas of experimental animals or in vitro using corneal cell culture models. The data currently available on the expression of ABC transporter proteins in corneal tissue is limited or contradictory. This study describes, for the first time, the comparison of the expression of ABC transporters, in particular, MDR1, BCRP and MRP3, between human cornea cell culture models and the most commonly used ex vivo models, namely, rabbit and porcine corneas, conducted in the same laboratory. The expression levels and functionality were determined by means of PCR, western blot, immunohistochemistry and bidirectional permeation studies using specific substrates and inhibitors. The results clearly indicate species-dependent expression of the studied efflux transporters. In the rabbit cornea, the expression and activity of MDR1 transporter was confirmed, whereas human cell culture models and porcine corneas did not show MDR1 expression. However, human cornea models possessed MRP3 and BCRP expression, whereas no functional expression was found in rabbit and porcine corneas. Therefore, the translation of transcorneal permeation data from animal experiments to humans should be performed with caution.